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REMARKS/ARGUMENTS 
Status Of The Claims 

The First Official Action dated April 2, 2004, has been carefully considered. 
Reconsideration and allowance of all claims is respectfully requested. Claims 38-66 remain in the 
application for consideration. 

Formal Matters 

Claims 1-29 and 36 were previously rejected under the judicially created doctrine of obviousness- 
type double patenting as being unpatentable over Claims 14-23 and 32-37 of U.S. Patent 
Application Serial No. 10/253,113, Claims 31-32 of U.S. Patent Application Serial No. 
09/909,233, Claims 22-23 of U.S. Patent Application Serial No. 10/109,344, Claim 77 of U.S. 
Patent Application Serial No. 09/909,403 and Claim 80 of U.S. Patent Application Serial No. 
09/910,281 have been withdrawn. 

Rejections Under 35 U.S,C. § 103(a) 

A. Claims 38-51, 53-55, and 58-66 were rejected under 35 U.S.C. § 103(a) as being 
unpatentable over the Culshaw et al U.S. Patent 5,202,050 (hereinafter referred to as 
"Culshaw et aFO in view of Japanese reference JP 8-151597 (hereinafter referred to 
as "JP '597")- 

The Examiner asserted that Culshaw et al disclose hard surface cleaning compositions 
which contain a binary mixture of an organic solvent and a narrowly defined chelating agent with 
a pH of generally in the range of from 5 to 11, but that Culshaw et al fail to teach adding particles 
of smectite clay having a platelet size of less than 100 nm or a cleaning composition having the 
specific physical parameters containing a soil swelling agent, a smectite clay with a particle size 
of less than 100 nm, and other requisite components of the composition recited in the claims. The 
Examiner also asserted that the broad teachings of Culshaw et al would encompass compositions 
having the same flow viscosity, shear thinning properties, and other physical parameters as set 
forth by the claims. The Examiner further alleged that the deficiencies of Culshaw et al are taught 
by JP '597, which the Examiner asserted discloses a liquid detergent composition containing a 
clay mineral having an average particle diameter of 10 to 5000 nm and anionic and nonionic 
surfactants. 

However, as will be set forth in detail below, it is submitted that the hard surface cleaning 
compositions as defined by Claims 38-51, 53-55, and 58-66 are non-obvious over and patentably 
distinguishable from Culshaw et al in view of JP '597. Accordingly, this rejection is traversed and 
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reconsideration is respectfully requested. 

The hard surface cleaning compositions defined by independent Claims 38, 59, and 66 are 
advantageous in that they sufficiently low viscosity to allow application by spraying, while they 
also exhibit sufficiently low flow velocity to avoid runoff from surfaces to which they are applied. 
This cleaning composition comprises the combination of a soil swelling agent and a thickening 
system, and has a pH, as measured in a 10% solution in distilled water, from greater than 11 to 
about 14. 

It is well settled that to support a rejection under 35 U.S.C. § 103, a reference must 
provide an enabling disclosure, i.e., it must place the claimed invention in the possession of the 
public. In re Payne, 203 U.S.P.Q. 245 (CCPA 1979). The combination of Culshaw et al and JP 
*597 does not result in the hard surface cleaning composition of Claims 38-51, 53-55, and 58-66. 

Culshaw et al disclose a cleaning composition containing a binary mixture of an organic 
solvent and a narrowly defined organic chelating agent, and a pH from about 5 to about 1 1 (col. 7, 
lines 53-55). Applicants find no teaching, suggestion or motivation , in Culshaw et al. relating to 
hard surface cleaning compositions comprising a soil swelling agent in combination with a 
thickening system, having a pH, as measured in a 10% solution in distilled water, from greater 
than 11 to about 14, as defined in Claims 38, 59, and 66. 

JP '597 discloses a liquid detergent composition containing a clay mineral having an 
average particle diameter of 10 to 5000 nm and anionic and nonionic surfactants. JP'597 does not 
resolve the deficiencies of Culshaw et al with respect to the pH limitations. Moreover, Culshaw 
et al in combination with JP '597 does not render the limitations of Claims 38-51, 53-55, and 58- 
66 obvious as well. Rather, there is a teaching away from the claimed pH range. Culshaw et al 
teach a pH from about 5 to about 11, while JP *597 mentions a pH range from 5-6 (see JP '597 
page 3, paragraph 0014, lines 44-45), each of which lies outside the pH range of the present 
claims. 

Obviousness is tested by "what the combined teachings of the references would have 
suggested to those of ordinary skill in the art." In re Keller, 642 F.2d 413, 425, 208 U.S.P.Q. 871, 
881 (CCPA 1981). But it "cannot be established by combining the teachings of the prior art to 
produce the claimed invention, absent some teaching or suggestion supporting the combination." 
ACS Hosp, Sys,, Inc, v. Montefiore Hosp, et al, 732 F.2d 1572, 1577, 221 U.S.P.Q. 929, 933 (Fed. 
Cir, 1984), And "teachings of references can be combined only if there is some suggestion or 
incentive to do so." Id. Therefore, "when determining the patentability of a claimed invention 
which combines two known elements, 'the question is whether there is something in the prior art 
as a whole to suggest the desirability, and thus the obviousness, of making the combination.'" In 
re Beanie, 974 F.2d 1309, 1311-12, 24 U.S.P.Q.2d (BNA) 1040, 1042 (Fed. Cir. 1992) (quoting 
Lindemann, 730 F.2d at 1462, 221 U.S.P.Q. (BNA) at 488). Since Culshaw et al and JP '597 do 
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not teach or suggest a composition having a pH, as measured in a 10% solution in distilled water, 
from greater than 11 to about 14, as defined by Claim 38, there can be no expectation of success. 
As such, Culshaw et al in view of JP '597 does not render Claims 38, 59, and 66, and their 
dependent claims, obvious. 

It is therefore submitted that the cleaning compositions as defined by Claims 38-51, 53- 
55, and 58-66 are non-obvious over and patentably distinguishable from Culshaw et al in 
combination with JP '597 and the rejection of Claims 38-51, 53-55, and 58-66 under 35 U.S.C. § 
103(a) has been overcome. Reconsideration is respectfully requested. 

B. Claims 38-55 and 57-66 were rejected under 35 U.S.C. § 103(a) as being 
unpatentable over the Feng U.S. Patent 5,929,007 (hereinafter referred to as "Feng") 
in view of Culshaw et al and JP *597. 

The Examiner asserted that Feng discloses an aqueous hard surface cleaning composition 
wherein the composition includes an amine oxide, chelating agent, caustic component, and a 
glycol ether solvent system having one glycol ether or glycol ether acetate solvent. The Examiner 
also asserted that the broad teachings of Feng in combination with Culshaw et al and JP '597 
would encompass compositions having the same flow viscosity, shear thinning properties, and 
other physical parameters as set forth by the Claims. The Examiner further alleged that the 
deficiencies of Feng are taught by JP '597, asserting that JP '597 discloses a liquid detergent 
composition containing a clay mineral having an average particle diameter of 10 to 5000 nm and 
anionic and nonionic surfactants. 

However, as will be set forth in detail below, it is submitted that the hard surface cleaning 
compositions as defined by Claims 38-55 and 57-66 are non-obvious over and patentably 
distinguishable from Feng in view of Culshaw et al and JP '597. Accordingly, this rejection is 
traversed and reconsideration is respectfully requested. 

The Applicants bring to the Examiner's attention that when prior-art references require a 
selective combination to render obvious a subsequent invention, there must be some reason for 
the combination other than the hindsight-gleaned form the invention itself. Uniroyal Inc. v. 
Rudkin-Wiley Corp., 837 F.2d 1044, 5 U.S.P.Q.2d 1434 (Fed. Cir. 1988). In other words, the 
invention must have been obvious at the time it was made; the Examiner cannot use hindsight to 
reconstruct the invention from the prior art and say the invention was obvious, W.L. Gore, 721 
F.2d at 1553. To establish prima facie obviousness of the claimed invention, all the claim 
limitations must be taught or suggested by the prior art. In re Royka, 490 F.2d 981, 180 U.S.P.Q. 
580 (CCPA 1974). As recited above, obviousness is tested by "what the combined teachings of 
the references would have suggested to those of ordinary skill in the art." In re Keller, supra; see 
also Leinoffv. Louis Milona & Sons Inc., 726 F.2d 734, 739 (Fed. Cir. 1984), But it "cannot be 



Page 9 of 13 



Application No. 09/909,288 
Reply Date July 2, 2004 

Reply to Official Action (Paper No. 12) of April 2, 2004 

established by combining the teachings of the prior art to produce the claimed invention, absent 
some teaching or suggestion supporting the combination." ACS Hosp, Sys., Inc. v. Montefiore 
Hosp. et al, supra; see also Carella, 804 F.2d at 140. And "teachings of references can be 
combined only if there is some suggestion or incentive to do so." Id. Therefore, "when 
determining the patentability of a claimed invention which combines two known elements, 'the 
question is whether there is something in the prior art as a whole to suggest the desirability, and 
thus the obviousness, of making the combination.'" In re Beattie. 

As noted above, the Examiner admits that Feng fails to teach a cleaning composition 
having particles with a platelet size of less than 100 nm or a cleaning composition having the 
specific physical parameters containing a soil swelling agent, a smectite clay with a particle size 
of less than 100 nm, and other requisite components of the composition, as recited in the claims. 
In fact, Feng teaches alkaline cleaning compositions having an overall pH at least about 11. 5 or 
greater. The pH of Feng's preferred embodiment is desirably "about 13 and higher" (col. 3, lines 
52-55). 

The courts have ruled in the case of W.L. Gore & Associates, Inc. v. Garlock, Inc. 721 
F.2d 1540, 220 USPQ 303 (Fed. Cir. 1983), cert, denied, 469 U.S. 851 (1984) that a prior art 
reference must be considered in its entirety, i.e., as a whole, including portions that would lead 
away from the claimed invention. The deficiencies of Feng with respect to Claims 38-55 and 57- 
66 are not resolved by either Culshaw et al or JP '597, alone or in combination. The Feng 
composition requires a 0.01-2.5% of a caustic component (col. 2, line 7), preferably sodium 
hydroxide (col. 4, lines 1-2). There is no such caustic component requirement in the any of the 
compositions of Culshaw et al or JP'597. Rather, Culshaw et al and JP'597 appear to be teaching 
away from highly alkaline cleaning compositions by disclosing a specific pH range or as a result 
of their silence as to the acceptability of a highly alkaline pH or the presence of alkalinzing 
agents. Specifically, there is no motivation in Culshaw et al or JP'597 to direct one skilled in the 
art to prepare cleaning compositions having a highly alkaline pH (i.e. greater than 11.5) using 
particles having a platelet size of less than 100 nm or a cleaning composition having the specific 
physical parameters containing a soil swelling agent, a smectite clay with a particle size of less 
than 100 nm, and other requisite components of the composition, as asserted by the Examiner. 
Thus, considering the entirety of Culshaw and JP '597, one skilled in the art would not look to 
reference combinations that are absent motivation to use pH ranges that do not overlap with Feng 
in preparing a cleaning composition according to the present claims. 

By picking and choosing among individual elements of assorted parts of references, the 
Applicants submit that the Examiner has used hindsight to reconstruct the invention. Since, there 
is no motivation, suggestion or teaching in Feng, alone or in combination with Culshaw et al, or 
JP *597, of the desirability of practicing their inventions outside the disclosed pH range, there can 
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be no expectation of success. Thus, the Applicants do not believe that Feng in view of Culshaw et 
al and JP *597 renders independent Claims 38, 59, and 66, and their dependent claims, obvious. 

It is therefore submitted that the cleaning compositions as defined by Claims 38-55 and 
57-66 are non-obvious over and patentably distinguishable from Feng in combination with 
Culshaw et al and JP '597, and the rejection of Claims 38-55 and 57-66 under 35 U.S.C. § 103 has 
been overcome. Reconsideration is respectfully requested. 

C. Claim 56 was rejected under 35 U.S.C. § 103(a) as being unpatentable over Culshaw 
et al in view of JP '597 or Feng in view of Culshaw et al and JP '597 as applied to 
the rejection of Claim 38, from which Claim 56 depends, and further in view of the 
Ofosu-Asante U.S. Patent 5,739,092 (hereinafter referred to as "Ofosu-Asante"). 

The Examiner admitted that none of the previously cited references taught the use of a 
divalent cation in addition to the other requisite components of the composition as recited in 
Claim 56. The Examiner relied on Ofosu-Asante as teaching a liquid or gel dishwashing 
detergent composition containing alkyl ethoxy carboxylate surfactant and calcium or magnesium 
ions, and that the presence of such calcium or magnesium ions can improve the cleaning of greasy 
soils for compositions, manifest mildness to the skin, and provide good storage stability. 

However, as will be set forth in detail below, it is submitted that the hard surface cleaning 
composition as defined by Claim 56 is non-obvious over and patentably distinguishable from 
Culshaw et al, Feng and JP '597 in view of Ofosu-Asante. Accordingly, this rejection is traversed 
and reconsideration is respectfully requested. 

The deficiencies of Culshaw et al, Feng and JP '597 are not resolved by Ofosu-Asante. 
Moreover, Culshaw et al, Feng and JP '597 in combination with Ofosu-Asante do not render the 
limitations of Claim 56 obvious. Ofosu-Asante broadly discloses a light-duty dishwashing 
detergent composition generally having a alkyl ethoxy surfactant, calcium or magnesium ions, 
and an alkylpolyethoxypolycarboxylate surfactant (col. 6, lines 60-65), having a pH range of from 
7 to 1 1 (col. 5, lines 41-49), with a preferred pH range from 8.5 to 9.5. Ofosu-Asante caution that 
"at the upper pH range, i.e. between about 10 and 11, compositions containing magnesium ions 
readily form hydroxide precipitates" (coL 6, lines 62-65; see also col. 7, lines 1-4). Thus, there is 
a teaching away from the claimed pH range. Though the Applicants' composition may contain 
alkylpolyethoxypolycarboxylate surfactant and divalent cations, the Examiner cannot pick and 
choose among individual elements of assorted parts of references to recreate the claimed 
invention. The Examiner has some burden to show some teaching or suggestion in references and 
to support their use in the particular claimed combinations. Smith-Kline Diagnostics, Inc, v. 
Helena Laboratories, Corp., 8 U.S.P.Q.2d 1468, 1475 (Fed. Cir. 1988) (citation omitted). The 
Applicants find no teaching or suggestion in any of these references relating to hard surface 
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cleaning compositions, having a pH, as measured in a 10% solution in distilled water, from 
greater than 11 to about 14, comprising a soil swelling agent, thickening system and a divalent 
cation as defined by Claim 56. 

Since, there is no motivation, suggestion or teaching in Feng, Culshaw et al, JP '597, or 
Ofosu-Asante, alone or in combination, of the desirability of practicing their inventions outside 
the disclosed pH range, there can be no expectation of success. It is therefore submitted that the 
cleaning compositions as defined by Claim 56 are non-obvious over and patentably 
distinguishable from Culshaw et al, Feng and JP '597 in combination with Ofosu-Asante and the 
rejection of Claim 56 under 35 U.S.C. § 103 has been overcome. Reconsideration is respectfully 
requested. 

D. Claim 57 was rejected under 35 U.S.C, § 103(a) as being unpatentable over Culshaw 
et al in view of JP '597 or Feng in view of Culshaw et al and JP '597 as applied to 
previous claims, and further in view of WO 99/19441 (hereinafter referred to as 
•WO '441"). 

The Examiner relied on his earlier assertions regarding the disclosures of Culshaw et al 
and Feng, and asserted that WO '441 teaches a cleaning and disinfecting composition which 
provides effective cleaning, disinfecting and shine performance, where the composition comprises 
a surfactant system and antimicrobial compounds and/or a peroxygen bleach. Furthermore, the 
Examiner alleged that WO '441 further discloses a composition, which may be packaged in a 
spray dispenser, preferably a spray dispenser with a trigger. 

However, as will be set forth in detail below, it is submitted that the hard surface cleaning 
product as defined by Claim 57 is non-obvious over and patentably distinguishable from Culshaw 
et al, Feng and JP '597 in view of WO '441. Accordingly, this rejection is traversed and 
reconsideration is respectfully requested. 

WO '441 also discloses that pH values for the compositions taught in WO '441 are less 
than 9 (See examples in WO '441). WO'441 does not resolve the deficiencies of Culshaw et al, 
Feng and JP'597. Moreover, Culshaw et al, Feng and JP '597 in combination with WO '441 do 
not render the limitations of Claim 57 obvious. Applicants find no teaching or suggestion by 
these references relating to hard surface cleaning products having a composition with a soil 
swelling agent and thickening system, having a pH, as measured in a 10% solution in distilled 
water, from greater than 11 to about 14, and a spray dispenser as defined by Claim 57. Rather, 
Culshaw et al, Feng and JP '597 merely teach methods and compositions for cleaning, while WO 
'441 discloses a broad combination of surfactants for the surfactant system. The combination of 
these references fails to teach or suggest a cleaning composition as set forth in Claim 57, 
particularly where the composition provides a combination of good sprayability and cling, when 
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applied to soiled surfaces. 

As noted above, the Examiner cannot pick and choose among individual elements of 
assorted parts of references to recreate the claimed invention, the Examiner has some burden to 
show some teaching or suggestion in references and to support their use in the particular claimed 
combinations. Smith-Kline Diagnostics, Inc, v. Helena Laboratories, Corp., supra. As such, the 
combination of any of these references fails to teach or suggest a cleaning composition as set forth 
in Claim 57. 

It is therefore submitted that the cleaning products as defined by Claim 57 are non- 
obvious over and patentably distinguishable from Culshaw et al, Feng and JP '597 in combination 
with WO '441 and the rejection of Claim 57 under 35 U.S.C. § 103 has been overcome. 
Reconsideration is respectfully requested. 



It is believed that the above remarks represent a complete response to the Examiner's 
rejections under 35 U.S.C, § 103, placing the present application in condition for allowance. 
Reconsideration and an early allowance are requested. 



CONCLUSION 



Respectfully submitted, 



PETER ROBERT FOLEY ET AL 




Kevm L. ^^ugh 
Attorney for Applicant(s) 
Registration No. 47,206 
(513) 627-7386 



July 2, 2004 
Cincinnati, Ohio 
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(57) [Abstract] 
[Constitution] 

It is a liquid detergent composition which contains detergent 
6.0^90 weight% of at least 1 kind which with (A ) dynamic 
light scattering method with average particle diameter 
1 0-5000 nms electrophoresis light scattering method with 
absolute value 30 mV or greater and powder x-ray diffraction 
of;zeelectric potential is chosen from clay mineral 0.01-2.9 
weight% and (B ) anionic of the purity 90 % or more and 
midst of nonionic surfactant. 

[Effect(s)] 

When you use by fact that clay mineral which possesses 
specific properties is combined, liquid detergent composition 
which has satisfactory liquid whichdoes not have desirable 
viscosity and thread pulling etc at time of the container 
removal is acquired. 

[Claim(s)] 
[Claim 1] 

detergent 6.0-90 weight% of at least 1 kind which with (A ) 
dynamic light scattering method with average particle 
diameter 10-5000 nm^ electrophoresis light scattering 
method with the absolute value 30 mV or greater and powder 
x-ray diffraction of;ze electric potential is chosen from the 
clay mineral 0.01-2.9 weight% and (B ) anionic of purity 
90 % or more and midst of nonionic surfactant iscontained 
liquid detergent compositiono which densely is made feature 

[Claim 2] 

liquid detergent compositiono which is stated in Claim 1 
where clay mineral of (A ) component is Li type. Na type or 
type K clay mineral 

[Claim 3] 
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liquid detergent compositiono which is stated in Claim 1 
where clay mineral of (A ) component is polyvalent metal ion 
exchange clay mineral 

[Claim 4] 

liquid detergent compositiono which is stated in Claim 3 
where polyvalent metal ion is the alkaline earth metal ion 

[Claim 5] 

polyvalent metal ion exchange clay mineral, liquid detergent 
compositiono which is stated in Claim 3 or 4 which is 
somethingwhere at least 40 equivalent% of exchangeable 
cation in clay mineral are substituted with polyvalent metal 
ion 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

As for this invention, novel liquid detergent compositions 
furthermore as for details, combining thespecific clay mineral, 
it is something regarding liquid detergent composition which 
possesses liquid which is superior in use feel which becomes. 

[0002] 

[Prior Art] 

So far, in order to grant desirable liquid vis-a-vis for clothing 
cleanings kitchen cleanings window glass cleanings 
bathroom cleanings bath cleanings whole body cleanings 
face washing,for hair washing, for toilet and or other 
detergent for household, organic typCs polymer systemor 
inorganic clay mineral etc is used as viscosity adjusting 
medicine. 

Here, desirable liquid, it possesses viscosity which it is easy 
touse, thread pulling etc does not occur when removing from 
container, ithas or other properties where namely, liquid cut 
off is good it shows densely. 

[0003] 

But, in these thickener, as for organic type thickener there is a 
deficiency that thickening effect is small, when and, in 
addition as for polymer thickener, thread pulling occurs 
occasion where liquid detergent which combines that is 
removedfrom container, adds electrolyte to said detergent it 
has possessed or other deficiency where thickening effect 
decreases considerably. 

[0004] 

On one hand, thickener of clay mineral type as thickening 
effect which is equal to polymer thickener is shown, with 
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inexpensive, furthermore case where liquid detergent which 
combines that is removed from container has had the or other 
benefit where liquid cut off is good. 

[0005] 

thickening action of clay mineral generally, is thought thing 
which it occurswith next kind of mechanism. 

When clay mineral which is used as thickener, crystal of layer 
being piled up, forms particle, is a various cation^ for 
example sodium ion^ potassium ion^ magnesium ion> 
calcium ion^ iron ion etc which has exchanging property in 
interlayer , disperses clay mineral to underwater, interlayer 
expanding this interlayer ion by hydration doing, particle does 
blistering. 

As a result, it separates particle of clay mineral into flaky. 

As for electric charge of surface of this thin piece with 
negative number, asfor electric charge of endface it becomes 
correct. 

Due to difference of this electric charge, mutually surface and 
end forming structure^ so-called "house-of-cards structure " 
which touches, clay mineral dispersion increased viscosity it 
does the thin piece which is dispersed to underwater. 

[0006] 

But, as with detergent composition, in many cases, negative 
charge of flaky particle surface isneutralized due to fact that 
electrolyte coexists, and cohesionbecomes easy to happen, 
dispersion stability decreases, there is a tendency where 
thickening effect decreases. 

Furthermore, when from clay mineral of inexpensive natural 
product coming out is used, the thickening effect and 
dispersion stability production districts or being in same 
production district, because itfluctuates with difference of 
recovery site, use to detergent composition is limited. 

[0007] 

Therefore, even under electrolyte coexisting, it was difficult 
so far toobtain detergent composition where it shows high 
thickening effect with addition of the trace, furthermore liquid 
cut off which thread pulling etc does not occur whenremoving 
from container is good, combines clay mineral. 

[0008] 

Concerning improvement of other, clay mineral, first these 
inventors method which treats suspension to which (1) 
swelling power includes water-swellability three layers clay 
oflO mI/2 g or more under shear rate of 50000 s"' or more 
(Japan Unexamined Patent Publication Hei 5-97500 
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^m^^nRt^yDmi^mw- 5-253359 -^^ 

{3)^mm 100~5000nm. -i^ly-^Wi^m 

T)\^ij')^m^^yMRxS7.y^<p^^\- 95 mm.% 

^tly^^^m^tlymo'ptjiiti 70 

}^t^l5)i(^^m^ 5-142160 -^-.if^SI^ 
5-333949 ^)^mmLtz. 



[0009] 

tt*bO#A<^d:<. {Iffl^l-S^h-. A^oSSA^P, 

-So 



[0010] 

fetches. *$ScD¥±aJPig. ?#^c7) 4: 1$ 



[0011] 



disclosure ), (2) furthermore the shear suspension which was 
treated with centrifugation acceleration of 4000 G or greater 
the centrifugal separation after doing, supernatant method 
which recovers (Japan Unexamined Patent Publication Hei 
5-263359 disclosure ), In alkali metal ion quantity of quantity 
which is suitable at leastto 70 equivalent% of (3) average 
particle diameter 100-5000 nm^ ion exchange property 
positive ion amount and clay mineral content aqueous 
suspension liquid which includes smectite 95 weight%, 
including polyvalent metal ion -containing aqueous solution, 
the ion exchange treatment it does after forming smectite 
where at least 70 equivalent% of the ion exchange property 
positive ion amount are substituted with polyvalent metal ion, 
separation and recovery itdoes this, method (Japan Patent 
Application Hei 5-142160 number and Japan Patent 
Application Hei 5-333949 number) which water wash is done 
was proposed with desire. 

But, as for clay mineral which is improved with these method, 
beingsomething which in each case is used for one for fiber 
treatment medicine,it is not something which it combines to 
detergent composition, therefore,concerning thickening effect 
of clay mineral which is acquired with theaforementioned 
improvement method in in detergent composition it was not 
known. 

[0009] 

[Problems to be Solved by the Invention] 

this invention overcomes deficiency which this kind of 
conventional clay mineral thickener has,possesses high 
thickening effect, combines clay mineral which is superior in 
the dispersion stability, is not a scatter of viscosity, is superior 
in use feel, it issomething which it is possible liquid detergent 
composition where at same time the liquid cut off is good 
when removing from container is offered densely as 
objective. 

[0010] 

[Means to Solve the Problems] 

As for these inventors, in order that liquid detergent 
composition which possesses characteristic whose description 
above is desirable is developed as for result ofrepeating 
various examination, specific average particle diameter^ 
specific;ze electricpotential, detergent composition which 
contains detergent of at least 1 kind which ischosen from 
midst of clay mineral and anionic and nonionic surfactant 
whichpossess specific purity, at respective predetermined 
ratio. It can conform to objective, you discovered densely, 
forming this invention you reached point of on basis of this 
knowledge. 

[0011] 
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§ i mitLOmmW. 30mV ]>Ji±RU^M X $10 
fiT;4fwcfc^$$g 90%]il±(D'^±m^ 0.01-2.9 



[0012] 

t^7K:h^h. ^^Kv^h. V-=i:l-^h. 

^^^■r^t(D<tLTs yp^u*>=3P-rKttA^b 

^^^^^^-Yh AW. ^^^^^-rh200aU^^>h 
y EW.^va-:h;uiJ-KttA^b^*P^hVd:i:A< 

ttA^b^7K^-rh?:^^A<mls^tlTL^^o 



[0013] 

(7)flgitt^/sa« ME v'j-x.he-xn 

DP-DM SI/ DM <P^)—:y)Ui:t<m\i^tl^o 



[0014] 



namely, this invention contains detergent 6.0-90 weight% of 
at least 1 kind which with (A ) dynamic light scattering 
method with average particle diameter 10-5000 nm. 
electrophoresis light scattering method with absolute value 30 
mV or greater and powder x-ray diffraction of;ze electric 
potentialis chosen from clay mineral 0,01-2.9 weight% and 
(B ) anionic of purity 90 % or more and midstof nonionic 
surfactant is something which offers liquid detergent 
composition which densely is madefeature. 

[0012] 

for example montmorilionite (DANA 71.3. la.2 ), beidellite. 
nontronite. saponite (DANA 7].3.1b.2 ), hectorite (DANA 
7 1.3. lb. 4 ), there is a sauconite. stevensite or other smectite 
and a mica etc of swellable as starting material of clay 
mineral which is used in liquid detergent composition of this 
invention, as (A ) component. 

These clay mineral have had ion of exchanging property 
which accompanies the water molecule interlayer, form 
organic composite, such as possesses swelling ability, 
theother clay mineral property which differs is shown. 

As, is natural product exhibition and synthetic product in this 
kind of smectite , contains for example montmorilionite 
(DANA 71.3.1a.2 ) as smectite of natural product coming out, 
from Kinimine Industries Co., Ltd. corporation, Kunipia G 
and from Kunipia F^ American colloid corporation yellow 
stone etcfrom Western bonds dresser mineral X 
corporation, as contains saponite (DANA 71.3.1 b.2 ), from 
the Vanda coerulea Griff, ex Lindl. — build corporation 
V-gum Ts V-gum HVs V-gum F and V-gum K etc, in 
addition, From to American colloid corporation to 0 tab 
light/write AW^ the macaloid etc is marketed from ^ tab 
light/write 200 and bentonite EW^ national lead corporation 
as contains hectorite (DANA 7 1.3. lb. 4 ). 

In addition, from for example Mizusawa Industrial Chemicals 
Ltd. (DB 69-066-9049 ) corporation from IGNA I jp7 H. 
Co-Op Chemical Co. Ltd. (DB 69-059-9402 )corporation 
Laponite etc is marketed from SWN. SAN, Laporte industry 
corporation as synthetic smectite. 

[0013] 

As mica of swellable, you can list sodium tetrasilicic mica 
(tradenames DP-DM and DM clean ) etc of swellable 
synthetic mica MEserieSs Topy Industries Ltd. (DB 
69-054-4341 ) Ltd. supplied of Co-Op Chemical Co. Ltd. (DB 
69-059-9402 ) supplied. 

[0014] 

In addition, you can use also alkali treatment ones of acidic 
clay as starting material of clay mineral of (A ) component. 
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(D pH A< 5^6 \>J.T.mmmt< 10ml/2g \ilT. 
Si02 t AI2O3 CD # ^ * A< ^ ;U hb T' 
SiO2/Al2O3=6^10 CDtOr*fe^o 

i^^j^Jil. 7K;i. Jil^s tiiffl. HJik W^S. 

(Fuller's earth). ji(D:7 P 7^ K • T — X 
(Floride earth). K-f^^ it CD 9 ;U>y;U ■ x;Ux 
(Warkel erde)>d:i: A<^(f btv^o 



i§tia±^'l^#ffi-r^3^j^1±CDI1^7j->i:LT 

C^bCDitttS±l*7^U*'jmS-r^^<!:(cJ: 
[0015] 

Wmm^ l0^5000nm.mm;7lcM^^gLj£(C 
*ya^Lfc^B{4CD$6>E*fil7!)<30mV W±.*» 



[0016] 

z(D^mmRiSimmt.un^i^^ 60ppm 

cD;igr*^g7K(cjj[]K.r 60 ^^Pp^S^j^^W 
i^■fct(D(COL^T.¥±aifi^Stt;SJt 20 deg C. 
St/T^ 1.33K 0.951CP. 90 gCD^I^ 

Mkii^mi^mi\min 20 g.^ST^ay 



Se-^®fiCD^gfO Sc t^CDteCD^Sa^HlCilill 



*t±S£it^CD$$S(%)=Sc/(Sc+Sx)x 100 
[0017] 

ZCDite±t(£!fel(D¥iS*atl*^ lOnm *;^TM*?5t 



This acidic clay, usually pH of 1 weight% aqueous solution 
dispersion 5 - 6 or fewer, degree of swelling 1 0 ml/2 g or 
less. Si02 and the content of AI2O3 being mole ratio, is 
something of SiO2/Al2O3=6'-10. 

As this kind of ones, for example Chujo, small door, upper 
Akatani, the yarn fish river, Mizusawa. Kawasaki, pine 
root. Mikawa, acidic clay and these acidic clay of Sunami 
product on Ome. and Fuller&apos;s earth of England 
domestic manufacture which showssimilar property (Fuller's 
earth ), fluoride * ground of American (Floride earth ), 9 
jpl 1 of the Germany product you can list jpl 1 * L. 
(Warkel erde ) etc. 

There is a sodium ion. potassium ion. magnesium ion. 
iron ion etc as cation of exchanging property which exists in 
the acidic clay. 

It handles these acidic clay in same way as above-mentioned 
clay mineral by alkali treatment doing, it is possible densely. 

[0015] 

To use these clay mineral, as (A ) component of this invention 
composition average particle diameter which wasmeasured 
due to dynamic light scattering method absolute value of 
the;ze electric potential whichwas measured due to 10 - 5000 
nm. electrophoresis light scattering method purity which 
was sought with 30 mV or greater, powder x-ray diffraction 
is 90% or more, it is necessary densely. 

[0016] 

As for this average particle diameter and;ze electric potential, 
concerning those which sample with concentration of 
approximately 60 ppm in addition to the distilled water 60 
min ultrasonic dispersing do, as for average particle diameter 
under condition of temperature 20 deg C. index of refraction 
1 .3 3 1 . viscosity 0.95 1 cP. angle 90 degrees thosewhich 
measured particle diameter of swellable gel particle of clay 
mineral due to light scattering method . ;2e electric potential 
shows those which were measured with scattering angle 
20-degree. room temperature making use of electrophoresis 
light scattering photometer. 

In addition, purity does X-ray diffraction with powder 
method , in clay mineral seeks sum Sx of peak area which 
assignment is done from sum Sc and other crystal of peak 
area which assignment is done in x-ray diffraction pattern 
which is acquired, system 

purity of clay mineral (%) =Sc/ (Sc+Sx ) X 100 

So it is a value which was sought. 

[0017] 

average particle diameter of this clay mineral under 10 nm 
clay mineral of large amount beingnecessary in order 
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[0018] 
[0019] 

*^0^lcfcL^r . (A)/?)c^^<tLTffll^b;|a'i)fjie 

±S£1^5^7K*l::ML.zn^ SOOOOsec' m± 
^(D±'M^}^'^^MthZtlz^^xmmt^ 

[0020] 

LX. mtiOt^o^^. m^\t. h 



[0021] 

(i. 50000sec-' lil±s iT*L<(* yOOOOsec"' lji± 



increased viscosity to do detergent composition, in addition 
when itexceeds 5000 nm, in addition to fact that dispersed 
form which isstabilized is not acquired, surface being washed 
is damaged when using detergent composition. 

From damaging prevention property or other aspect for 
thickening effects dispersion stability and surface being 
washed, thedesirable average particle diameter is range of 200 
- 2000 nm. 

[0018] 

In addition, absolute value of;ze electric potential under 30 
mV the clay particle condensation becomes easy to do, 
settling of agglomerate occurringin detergent composition, 
dispersion stability decreases. 

Furthermore, calcite^ tridymite (DANA 75.1.2.1 ), 
cristobalite (DANA 75.1.1.1 ), foreign matter of quartz, 
various inorganic substance or other unswellable to be 
included by any which recover from clay mineraU especially 
natural, these doing, in detergent composition, settling 
melting,discharging electrolyte, it becomes external 
appearance of product and cause which impairs dispersibility 
of clay mineral. 

Therefore, purity of clay mineral is 90% or more, being 
necessarydensely, especially 95% or more is desirable. 

[0019] 

Regarding to this invention, for example starting material clay 
mineral suspension it does the clay mineral which possesses 
aforementioned properties which is used as (A ) component, 
simply in underwater, it separates supernatant with densely 
itcan acquire, but while suspension doing clay mineral of 
starting material inunderwater, stirring this with shear rate of 
50000 s'' or more the swelling after doing, It is profitable to 
manufacture supernatant is separated with densely. 

[0020] 

This swelling treatment, as starting material clay mineral 
swelling it does with water, with the component where 
thickening effect is superior as supernatant, aforementioned 
foreign matter, for example calcite. tridymite (DANA 
75.1.2.1 ), cristobalite (DANA 75.1.1.1 ), in treatment in 
order to separate from the quartz etc, therefore, it does with 
wet method, being necessary densely,it is not possible to use 
air part class or other dry method. 

[0021] 

As before inscribed, as for stirring in suspension treating, it 
isprofitable to do under ultra-high speed shear rate of 50000 
s'' or more and above the preferably 70000 s"', but in this case 
if as for time required, shear rate is high, if itbecomes short 
and shear rate is low, it becomes long, but usually it isl 
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[0022] 

■So 

^fz.Z(D^.(DMa)imit 0.5mm JilTI^-T^ 
[0023] 

tt±S£if^!l<DejSi^0s B MffigftlC J:^ 25 deg 
C T'CDiteg^ 50000cP iHT. HtL<lt lOOOcP 

Z<r>'^mt< SOOOOcP ^M^-Sir.-fyjS^A^^ 

L<±#t'-5frtf)s 50000sec-'KJ.±ro|?Bff3lS$ 
;-«(D[^{^fii^Jg^. A^t;I■fe!:•SP»lc^Ip]y^± 

[0024] 

It. ii^ 4000G lil±s »tL<\t 6000G J'jl±(D 

Z<Dl}Ummt< 4000G *;1lrMd:ti)te^^AMaL^ 

zom'b^miz^^^^mmit s f>^^l^L loo 

B#r0lflit. »SL<I*1 »^i:l^L24 0trBir*fcSo 

(*s 0--105 deg C (DmmV'iio:^tt<X*ti> 
20-90 deg C 0^mVfjO(Dt<if^Ll^o 

[0025] 



second or 24 hours s preferably 1 min--5 hours. 

When this is too short, when sufficient shear not only not 
being done, the content of clay mineral in supernatant 
decreases and not to be a economical, inaddition is too long 
excessively, it causes amorphous transformation of clay 
mineral and thickening effect decreases. 

[0022] 

In this case shear^ destruction and homogenizer^ colloid 
milK jet grinder etc which gives dispersing action are ideal 
through narrow gap as shear means. 

In addition, in this case as for width of gap it isdesirable to 
make 0.5 mm or less. 

[0023] 

In addition, in order to obtain effective shear in this case, with 
B type viscometer of suspension of clay mineral viscosity 
with 25 deg C is designated as50000 cP or less^ preferably 
1000 cP or less, it is desirable densely. 

When this viscosity exceeds 50000 cP, because shear stress 
risesconsiderably, it becomes difficult be able to acquire shear 
rate ofSOOOO s"* or more and, when depending to exceed yield 
point of the suspension, to cause empty rotation in stirring 
portion, it stops being added sufficient shear stress to 
suspension. 

[0024] 

Next, as for separation of supernatant it is profitable to do 
with the centrifugal separation . 

In this case, in order to obtain clay mineral which is made 
objective,centrifugal separation after doing, supernatant it 
recovers with acceleration of usually4000 G or greater^ 
preferably 6000 G or greater. 

Large not be able to remove clay particle and microscopic 
impurity or clay component etc of amorphous where this 
acceleration under 4000 G thickening effect is low in the 
fully, clay mineral which is superior in dispersion stability 
with thickening effect whichis superior, is difficult to be 
acquired. 

process time 5 second or 100 hour extents preferably 1 min 
or is 24 hours with this centrifugal separation . 

It does this stirring treatment and treatment which acquires 
the supernatant, in range of temperature 0'-'105 deg C, it is 
possible densely, but it isdesirable to do in range of 20 - 90 
degC. 

[0025] 
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[0026] 

[0027] 
[0028] 

z07K;#;S(±^fiffi^M-r;i->^MD;ISST* 



As for clay mineral in supernatant which it acquires in this 
way, absolute value of the;ze electric potential which average 
particle diameter which usually, with the Li type^ Na type^ 
type K or other alkali metal ion type, was measured due to 
dynamic light scattering method measured with 10 - 5000 
nm^ electrophoresis light scattering method 30 mV or 
greater^ and purity which was measured with powder x-ray 
diffraction is 90%or more. 

It is possible to combine this supernatant to detergent 
composition that way and, inaddition, when depending, 
concentration, or, drying, it is possible tocombine to detergent 
composition powder body condition, to flake. 

[0026] 

Furthermore, regarding to this invention, from when, it does 
ion exchange reaction ofthis clay mineral, as polyvalent metal 
ion exchange clay mineral it can use. 

This is suitable, although thickening effect in detergent 
composition is raised more. 

In addition, in order this furthermore to obtain high thickening 
effect, the substitution ratio of polyvalent metal ion is 40 
equivalent % or more, it is desirable densely. 

[0027] 

There is a calcium ion^ magnesium ion^ barium ion, 
strontium ion or other alkaline earth metal ion and a zinc ion, 
zirconium ion, titanium ion^ aluminum ion etc, as 
polyvalent metal ion which is usedin this case, but those 
where especially it is desirable are alkaline earth metal ion. 



[0028] 

As for this ion exchange, adding aqueous solution which 
includes said polyvalent metal ion inaforementioned 
supernatant, it is profitable to do. 

aqueous solution which includes polyvalent metal ion is 
manufactured water soluble salt of polyvalent metal which 
corresponds, is melted in water by densely. 

This aqueous solution if something which includes polyvalent 
metal ion to saturation concentration itshould have been, but 
when excessively it becomes high concentration, 
becauseexchange of cation becomes nonuniform, usually it is 
desirable touse those of 20 weight % or less. 

After ion exchange, polyvalent metal ion exchange clay 
mineral which is formed becomes gel, but itrecovers with 
sedimentation^ centrifugal separation , etc according to need 
water wash does and removes polyvalent metal ionof excess. 

It is possible to combine this gel to detergent composition that 
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Z(Dt^mt^ 0.01 «fi%*jSr-l*ii)|4a^;!)< 
!|^CD5?SLU#^fili 0.1-1.0 aft%(7)iGElT' 



[0030] 

'Xiz. :^mma)}k)^mmm~ni^x\t. (b) 

>tt^i5jSt±^J<Dtl3A^bill^;t^y■c'>4~<.!:t 1 
MI!S-f?j->tt^aStiSiJ<!:LTId:. ii^ro^-y 

l&?a(C6-C3o)iiteK^3!)<^ifb*i-i)o 

ii.f?'J^(i*iimxid:^KM7;u+;KC8~C23)'< 
i/-tz'>x;i/7^>itJ£, fi:tl7;u+;u(C8-C22);^ 
;u7n>i§^. fitl^b:7'r>(C8~C22)x;u/tx>K 

7>x;UiI> 7KiJ;i-+vXTU>(l~6 ^;L/):Sli|x 

XT->/u(C8~C22)x-x;ufiSKx7.^;ui^. tK'J 

;j-:ir->X^b>(l~6 ^;U)7;U^Vl'(C8~C,8Px 
$fc. 7nx7x-hl^'f;f>l^®;gti^]<!:LT 
li-trX:lr(=&7;i'+;USC0^mS!ll* 8-22 T*fc 

^)|J>ig^,7K'j7j-+vx^b>(i~6 
7;u+;u. i;7;u4^;uxi*-lr7.+7;u+;L'(# 
7;u+;u*<7)m*lSi* 8-22 x&^yr^mi^U 

7 V 0 A /j: if 7 ; U :ti ' J ^ Jl X I * 7 ; U :^ U 



way and, inaddition, when depending, concentration, or, 
drying, it is possible tocombine to detergent composition 
powder body condition, to flake. 

[0029] 

Regarding detergent composition of this invention, clay 
mineral which possesses theaforementioned properties as (A ) 
component, is contained is necessarydensely in range of 0.01 
- 2.9 weight%. 

When this content under 0.01 weight% thickening effect is 
not shown and, exceeds2.9 weight% in fully, settling of 
aggregated particle decreases such asoccurs dispersion 
stability. 

From aspect of thickening effect and dispersion stability, 
content where said clay mineral is desirable is range of 0.1 - 
1 .0 weight%. 

[0030] 

Next, regarding detergent composition of this invention, it can 
use at least 1 kind which ischosen from midst of anionic 
surfactant and nonionic surfactant as (B ) component. 

As said anionic surfactant, conventional soap^ sulfonate 
type» sulfate system, phosphate or other ones are used. 

Here, you can list for example saturated or unsaturated 
(Ce-Cao ) aliphatic acid salt as soap. 

As sulfonate type anionic surfactant, you can list for example 
straight or branched alkyl (C8~C23 ) benzenesulfonatCx long 
chain alkyl (C8~C22 ) sulfonate^ long chain olefin (Cs~C22 ) 
sulfonate etc. 

In addition you can list for example long chain monoalkyl 
(C8~C22 ) sulfuric acid ester salt, polyoxyethylene (1-6 
mole ) long chain ester (C8~C22 ) ether sulfuric acid ester 
salt, polyoxyethylene (1 - 6 mole ) alkyl (C8-C|8 ) phenyl 
ether sulfuric acid ester salt etc as sulfate anionic surfactant, 
in addition, you can list for example long chain monoalkyU 
dialkyl or sesqui (carbon number of each alkyl group is 8 - 
22. ) phosphate, polyoxyethylene (1-6 mole ) monoalkyU 
dialkyl or sesqui alkyl (carbon number of each alkyl group is 
8 - 22. ) phosphate etc as phosphate type anionic surfactant. 



cation as counterion of these anionic surfactant is ion, 
monoethanolamine, diethanolamine, triethanolamine or 
other alkanolamine ion etc of for example sodium, 
potassium, magnesium or other alkali metal or alkaline earth 
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[0033] 

^tz. :$^^BM0^W}k)^Mm!$.mzit. file 

+vb>x;u7t-x>KJS, h;ux>x;u7t>>K^Jtf 
<t*(D7ij-;ux;U7n>K^^f>x^y-;u^f<i:fl) 
^;i^b^i|. fern. mm. IfiiiS^], 

[0034] 

[^B^(D?i)m] 

■?•(D^^ffllctt-ri)lc|^Lr»SLL^iteSi: 



[0035] 

'a)o 

[0036] 
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metal. 
[0031] 

On one hand, you can list for example polyoxyethylene (1 - 
20 mole ) long chain alkyl (primary or secondary C8-C22 ) 
ether, polyoxyethylene (1 - 20 mole ) alkyl (Cg^Cis ) phenyl 
ether, polyoxyethylene polyoxypropylene block copolymer 
or other oxyalkylene adduct. higher aliphatic acid atkanol 
amide or alkylene oxide adduct. long chain type tertiary 
amine oxide (C12-C14 ) etc as nonionic surfactant. 



[0032] 

Regarding to this invention, it is possible to use these 
detergent respectivelywith alone and, 2 kinds or more 
combining, it is possible to use, the blended amount is chosen 
in range of 6.0 - 90 weight%. preferably 6.0-50 weight%. 

[0033] 

In addition, to liquid detergent composition of this invention, 
inside range which doesnot impair effect of this invention in 
addition to aforementioned essential ingredient, according to 
need, for example glycerine, polyethylene glycol or other 
polyhydric alcohol, xylene sulfonate, toluene sulfonate or 
other aryl sulfonate and ethanol or other solubilizer. 
perfume and the dye. enzyme, thickener, chelator, 
active ingredient, water soluble polymer etc can be added. 

[0034] 

[Effects of the Invention] 

liquid detergent composition of this invention when with 
detergent composition which contains clay mineral which 
possesses specific properties, it offers to use has 
thesatisfactory liquid which does not have desirable viscosity 
and thread pulling etc at time of container removal, it is 
something where commercial value is high. 

[0035] 

[Working Example(s)] 

Next this invention furthermore is explained in detail with 
Working Example . 

Furthermore, it measured property in example and it 
appraised with method below. 

[0036] 

With (1) dynamic light scattering method average particle 
diameter 
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n7K'PlZ^±rLm^^nL 60ppm (DmmtL 
fc^,<D(C■^L^T.I!)6<)3tt!tSL3t®t^■ DLS-800 

deg C. Eiff^ 1.33K*^g0.951cP.||g90g 



[0037] 



m7i^'Pl~^±&.^^^mL 60ppm (75;lgi:L 

DLS-800 iJ(fSp°o«s:^«a?-xmttSI)^ffl 
l^s iiSL^ 20 iSg 20 deg C ViMiiLt:^ 



[0038] 

{2)mm 



ite±il£!^(Dii5Eg(%)=Sc/(Sc+Sx) X 100 
^ffc\X fe|[HHJt(D;Ii)^(c|^Lrii.^M(DliJ|l 



[0039] 

(4) i|igCD;|i|^ 

B m^mmmi^xmmLtzo 

[0040] 

(5) iiffi3as 



[0041] 
14 

pj\m(Dmf^x'm-^Ltzmmmj^mzr3i^x. 
iB^^.ioo BBizm^xpmLx.m^).'^ 

7K. }tWLWdii:f3^±Cfz^). iteJt(D^^bA<feo 
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clay mineral was dispersed in pure water and grain size 
measurement was done with the condition of temperature 20 
deg index of refraction 1 .3 3 K viscosity 0.95 1 cP^ 
angle 90 degrees concerning those which are made 
concentration of 60 ppm, making use of dynamic light 
scattering photometer DLS-800 type (tradenames Otsuka 
Denshi K.K. (DB 70-451-5253 ) industrial supplied ). 

[0037] 

With (2) electrophoresis light scattering method ;ze electric 
potential 

clay mineral was dispersed in pure water and;ze electric 
potential wassought with scattering angle 20-degreev 
temperature 20 deg C concerning those which are made 
concentration of 60 ppm, making use of electrophoresis light 
scattering photometer DLS-800 type (tradenames Otsuka 
Denshi K.K. (DB 70-451-5253 ) industrial supplied ). 

[0038] 

(3) purity 

purity of clay mineral does X-ray diffraction with powder 
method , in clay mineral seeks sum Sx of peak area which 
assignment is done from sum Sc and other crystal of peak 
area which assignment is done in x-ray diffraction pattern 
which is acquired, system 

purity of clay mineral (%) =Sc/ (Sc+Sx ) X 100 

So it sought. 

Furthermore, it did with full scale where strongest peak 
almostbecomes 100% making use of standard measurement 
condition of quantification at time of themeasurement of 
X-ray diffraction. 

[0039] 

Measurement of (4) viscosity 

It measured making use of B type viscometer. 

[0040] 

(5) thickening effect 

viscosity of detergent composition and viscosity of those 
which exclude clay mineral from composition are measured, 
those which deduct the latter aredesignated as thickening 
effect from former. 

[0041] 

dispersion stability in detergent composition of (6) clay 
mineral 

After combining, in 100 th day judging with visual 
concerning the detergent composition which is combined with 
predetermined composition, those which those which the 



Page 14 Paterra Instant MT Machine Translation 



JP1996151597A 



[0042] 

K*^ift5i^^ 85 mft%)$ffli^. ^(T> 3.0kg m 

7K 50kg ICSD^. 6 B rBlAMtr+^IC)!g,T3|$-a-tc 
(D*).f-*:^>x-V3>ICj:y±Ji$±(*(D 1/3 

§aiHiiix-r^, l^^^4)^7K/■:ltlll-c^:yiWS^^ 

[0043] 

^cl^ltH-fTl-XD 95 fiM%A< Na -f^r^T-feo 
[0044] 

;-^iPJI'0^ SCR20B M(P— $1— :RPR9-2 iio 
[H]$E¥^l:170mm)^fflL^r. [5]$5^ SOOOrpm 

15 'AT^m.>bi^m^'^i\ ±m.Hm:misLUzo 



[0045] 

Z.t,t\tm\Z A0S-Na(©5*^ 14)2.9 aM%. 
LES-Na(m^iS 13.XTb>;i-:»rvK¥iSmD 
^ 3)29.3 S*%v T'S^Tl'+vK 4.4 

^#t;^sjsttfij7Kj§;5s i4oo mmu^mm 



[0046] 

Ilffi0']2 

(ii56S 100%)^;t<BL. CaO^i[500ppma)7X;"§ 
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turbidity s water release ^ precipitate etc occurs, has 
viscosity change on Xs external appearance, is not 
change,furthermore do not have viscosity change were 
designated as 0. 

[0042] 

Working Example 1 

Making use of montmorillonite (Ignition remnant 85 
weight% ) of produced in Yamagata Prefecture, these 3.0 kg, 
in additionto pure water 50 kg as starting material of clay 
mineral, 6 day applying, top layer 1/3 volume of entirety it 
recovers swelling after doing, with the decantation in fully, it 
refined with so-called water fungus li. 

[0043] 

suspension which includes clay mineral which it acquires was 
dried, when purity of clay mineral was measured with x-ray 
diffraction, they were 98 weight % or more. 

In addition as for result of doing constituent analysis of clay 
mineral, 95 weight% of ion exchange property cation were 
Naion. 

[0044] 

Next, it did 15 min centrifugal separation with rotation rate 
8000 rpm this suspension making use of the Hitachi Koki Co. 
Ltd. (DB 69-053-6644 ) Ltd. make Hitachi high speed 
refrigerated centrifuge SCR20 B type (rotor: RPR9-type 2o 
radius: 170 mm ), supernatant recovered. 

purity^ ;ze electric potential of clay mineral which is included 
in this supernatant^ namely, clay dispersion, particle 
diameter is shown in Table 1 . 

[0045] 

Until clay mineral concentration becomes 15 weight%, it 
heated concentrated this clay mineral dispersion. 

While separately from this AOS-Na (carbon number 14 ) 2.9 
weight%s LES-Na (carbon number 13. ethylene oxide 
average number of moles added 3 ) manufacturing the 
detergent aqueous solution 1400 parts by weight which 
includes 29.3 wt%v amine oxide 4.4 weight%, agitating 
above-mentioned clay mineral dispersed concentrated liquid 
100 parts by weight in this it added gradually. 

composition, thickening effect and dispersion stability of 
detergent composition which it acquires are shown in Table 1 . 

[0046] 

Working Example 2 

calcium chloride dihydrate (purity 100% ) was melted in pure 
water of 5 liter, aqueous solution of the CaO conversion 500 
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tZo 

[0047] 

y(D 88 Ca ^'t:^Km.^-^^Xl^fzo 

[0048] 

mmm 3 

(Sp°p« T. i-^fSiS^ 85,3 M4%)1 18g 

M7K 4882g (cANt;glf ^bl^T^ 

PT-350D S)^fflL^T. [h1$eI![ 16000sec'^ V 10 
[0049] 

SCR20B S!!(P-^-:RPR9-2 M s HI $E ¥ 
^S:170mm)^fflL^T. lHl$Elfc SOOOrpm 60 

[0050] 



[0051] 

100%)$;ifi¥Ls MgO 450ppm (D7K/^;^^ 



ppm was manufactured. 

In this aqueous solution, 7 hours after stirring, approximately 
15 hours standing it did supernatant which includes clay 
mineral of Working Example 1 (clay mineral 1.0 weight% ) 
including 150 g. 

After standing, centrifugal separation doing gel layer of clay 
mineral which was formed to bottom part of beaker, (350 
rpm^ 10 min ) it recovered. 

[0047] 

As for result of doing constituent analysis concerning clay 
mineral in gel which it acquires, 88 equivalent% of ion 
exchange property cation of clay mineral weresubstituted to 
Ca ion. 

purity^ ;ze electric potential and particle diameter in dried 
matter of this clay mineral are shown in Table 1 . 

In addition, combining this clay mineral with Working 
Example 1, and same method itshows composition, 
thickening effect and dispersion stability of detergent 
composition which it manufactures in Table 1. 

[0048] 

Working Example 3 

While Vanderbilt supplied saponite (DANA 7 1 .3 . 1 b.2 ) 
(tradename: beaker A T^ ignition remnant 85. 3 wt% ) 
stirring 1 18 g, in pure water 4882g, as clay mineral it added, 
10 min shear it treated with rotation rate 16000 s'^ 
furthermore making use of homogenizer (Cinema t"^ 
supplied. Polytron PT-350 D type ). 

[0049] 

Next, it did 60 min centrifugal separation with rotation rate 
8000 rpm making use of Hitachi Koki Co. Ltd. (DB 
69-053-6644 ) Ltd. make Hitachi high speed refrigerated 
centrifuge SCR20 B type (rotor: RPR9 -type 2 . radius: 1 70 
mm ), supernatant recovered. 

[0050] 

purity. ;ze electric potential and particle diameter in dried 
matter of this clay mineral are shown in Table 1 . 

In addition, combining this clay mineral with Working 
Example 1, and same method itshows composition, 
thickening effect and dispersion stability of detergent 
composition which it manufactures in Table 1. 

[0051] 

Working Example 4 

magnesium chloride (purity 100% ) was melted in pure water 
of 5 liter, aqueous solution of the MgO conversion 450 ppm 
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t^^tiftzotyA^ 15 mrMmuzo 

(D^^;Hi^ii^L^^^(350rpm. 10 ^^)L. [bIJIXL 

y(D 95 Mg -r:t>I^M^^^Tl^fco 

[0052] 

[0053] 

mmm 5 

ff;iia±5jiiE(7)^i4a±(iiiff^^ 91 a 

l%)350g^7K 4650glz^mL.ymiti-\-')O 

A 30g^^]a^T.600 ^JIS^Lfco 

SCR20B — :RPR9-2 S!/ . 0 Ie ¥ 

^i:170mm)$ffll^T. [hIIeIS SOOOrpm "C 60 ^ 

Jt 100%)$;§^5?L. MgOi$l:450ppmCD7K/^i^ 
$PSSL.±lB<D±?t^J^(ite±S£1^!I 1.0 fi 
M%l3pS)150g ^*P^.7 B#r0l*^t*-tf/rCD 
•tb.^^\5^?i\%mLtzo 

;Hi$Ji/i:^^'^^(350rpm. 10 ^)L. [ellKL 

/Co 

y(D 97 aM%A< Mg -r^>lctt}^^tlTl^fco 
[0054] 

SU'iPM^S 1 iZTjkto 



was manufactured. 

In this aqueous solution, 7 hours after stirring, approximately 
15 hours standing it did supernatant which includes clay 
mineral of Working Example 3 (clay mineral 1.0 weight% ) 
including 150 g. 

After standing, centrifugal separation (350 rpm^ 10 min ) it 
did gel layer of clay mineral which was formed to bottom part 
of beaker, recovered. 

As for result of doing constituent analysis concerning clay 
mineral in gel which it acquires, 95 equivalent% of ion 
exchange property cation of clay mineral weresubstituted to 
Mg ion. 

[0052] 

purity^ ;ze electric potential and particle diameter in dried 
matter of this clay mineral are shown in Table 1 . 

In addition, combining this clay mineral with Working 
Example 1, and same method itshows composition^ 
thickening effect and dispersion stability of detergent 
composition which it manufactures in Table 1. 

[0053] 

Working Example 5 

acidic clay of Niigata Prefecture Kamiishikawa product (solid 
component 91 weight% ) it dispersed 350 g to water4650 g, 
600 min it agitated including sodium hydroxide 30g. 

Next, it did 60 min centrifugal separation with rotation rate 
8000 rpm making use of Hitachi Koki Co. Ltd. (DB 
69-053-6644 ) Ltd. make Hitachi high speed refrigerated 
centrifuge SCR20 B type (rotor: RPR9-type 2. radius: 1 70 
mm ), supernatant recovered. 

It melted magnesium chloride (purity 100% ) in pure water of 
5 liter, separately,manufactured aqueous solution of MgO 
conversion 450 ppm, 7 hours after stirring, approximately 1 5 
hours standing it did above-mentioned supernatant (You 
adjust clay mineral 1.0 weight% ) including 150 g. 

After standing, centrifugal separation (350 rpms 10 min ) it 
did gel layer of clay mineral which was formed to bottom part 
of beaker, recovered. 

As for result of doing constituent analysis concerning clay 
mineral in gel which it acquires, 97 equivalent% of ion 
exchange property cation of clay mineral weresubstituted to 
Mg ion. 

[0054] 

purity^ ;ze electric potential and particle diameter in dried 
matter of this clay mineral are shown in Table 1 . 
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[0055] 

2 

^iteffij 1 (ommma)=Ey=E<)a-)--(h.mm 



PSl3|igLrii.ccDiK±iihit^ 5 aMg|5^7K 

95 mmmz-i^mwLtz<Dib. zMtmz 

AOS-Na(K^ISt 14)2.5 LES-NaC^^Sil 
13.X5^b:/;i-^vK¥ia<t^Ja^;uSfe 3)25.0 S 
75>:i-JFvK 3.8 SS%^^t;^a;S1± 
fi)7K;§jS 400 aaSP^IISiL. Z;|xlc±tB(7) 



[0056] 

[s 1] 
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In addition, combining this clay mineral with Working 
Example 1, and same method itshows compositions 
thickening effect and dispersion stability of detergent 
composition which it manufactures in Table 2. 

[0055] 

Comparative Example 1, 
2 

montmorillonite of produced in Yamagata Prefecture of 
Working Example 1 (DANA 71.3.1a.2 ), Vanderbilt supplied 
saponite (DANA 71.3.1b.2 ) of Working Example 3 wasused, 
liquid detergent which is combined respectively was 
manufactured. 

At time of manufacturing, while this clay mineral 5 parts by 
weight after dispersingagitating in water 95 parts by weight, 
separately from this AOS-Na (carbon number 14 ) 2.5 
weight%s LES-Na (carbon number 13x ethylene oxide 
average number of moles added 3 ) manufacturing detergent 
aqueous solution 400 parts by weight which includes 25,0 
weight%s amine oxide 3.8 weight%, 
agitatingabove-mentioned clay mineral dispersion in this it 
added gradually. 

compositions thickening effects dispersion stability of 
detergent composition which it acquires, purity^ ;ze electric 
potentialof this clay mineral, with particle diameter is shown 
in Table 2. 

[0056] 

[Table 1] 



Page 1 8 Paterra Instant MT Machine Translation 



JP1996151597A 



1996-6-11 











^it&Fl 4 




^i^iaa <nm) 


2 8 0 


3 5 0 


4 5 0 


5 0 0 




f «tt (mV) 


- 6 0 


- 3 5 


-80 , 


- 3 5 




usat (%) 


9 8 


9 8 


9 8 


9 8 




ilg 




1 . 0 


1 . 0 


1 c 

1 . 5 


1 . D 


^ 






AOS-Na(R=l 4) 


2 . U 








M 






L AS-Na(R=l 2) 










IB 


1 




LES-Na(R«13^ P-'S) 


2 0.0 


2 0. 0 








ft 


IS 




3. 0 


3. 0 












POE (60) mitt^uik 






2 5, 0 


2 5. 0 




— ' 






2 5, 0 


2 5.0 


2 5.0 


2 5.0 






* 


y>f ^ y ;^ 


^'<^ x;^ 


V ;^ 








100 


140 


300 


450 






o 


O 


0 


0 



[0057] [0057] 
[«2] [Table 2] 







11:12^1 


mm 






250 


25000 


45000 


±m 


r«ffi (mV) 


-100 


-2 5 


- 1 0 






99 


8 5 


8 5 




m 




0. 5 


1. 0 


1. 0 




& 




AOS-Na(R = 


1 4) 




2. 0 


2. 0 








LAS-Na(R = 


1 2) 


2. 0 






IB 






LES-Na(R- 


13^ p = 3) 


8. 0 


20. 0 


20. 0 




ft 




7 i y^^i/V 


2. 0 


3. 0 


3. 0 




% 


m 


POE (6 0) BEffctv'xjft 
















12.0 


25. 0 


25. 0 








/-♦^ y ^ 








mubsn: (CP) 


100 


1 5 


20 






0 


X 


X 



[0058] [0058] 
(;±) (Note ) 

A0S-Na(R=14):j^^iaj 14 O a -tl^l^^l/T.}^ ;al of AOS-Na (R= 14 ):carbon number 14 -olefin sodium 
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LAS-Na(R=12):^^l!t 12 (DM^T 

LES-Na(R=13, p=3):X^b>7|-+v/K¥l^)^^to 
"Ejim 3 ro;K'J^+vx^b>7;i.drJU(C,3)x 

POE(60)S^bf7v;fi:X^b>:t+vK¥iS)# 
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sulfonate 

straight chain sodium aikylbenzene sulfonate of LAS-Na 
(R=12 ):carbon number 12 

polyoxyethylene alkyi (Cn ) ether sodium sulfate of LES-Na 
(R=13^ p=3 ):ethylene oxide average number of moles added 
3 

amine oxide: lauryl dimethyl amine oxide 

polyoxyethylene hydrogenated castor oil of POE (60) 
hydrogenated castor oil: ethylene oxide average number of 
moles added 60 
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